Expression of oxidative phosphorylation genes in renal tumors and tumoral cell lines.
To investigate the regulation of genes encoding the proteins involved in energy metabolism in cancer cells, we studied the expression of several mitochondrial and nuclear genes involved in ATP production. Northern blot analysis was performed on renal tumors of different types: a clear cell carcinoma, an oncocytoma, and urothelial tumors at two different stages. The steady-state transcript patterns were compared with those observed in cell lines derived from renal tumors and in transformed cell lines. Striking differences were revealed among the three types of tumors, their respective controls, and the cultured renal cells. The levels of all mitochondrial transcripts were lower in tumor biopsies and tumoral cell lines than in the normal cell types. Moreover, a higher transcript level of nuclear genes involved in oxidative phosphorylation was observed in the oncocytomas and in the more malignant urothelial tumor. Different transcript patterns were observed in each of the tumoral and transformed cell lines, explaining the difference in metabolism between the different tumors and the tumoral or transformed cell lines. In particular, a high transcript level for the adenine nucleotide translocator isoform 2(ANT2) gene, which is usually not expressed in differentiated cells, was observed in oncocytoma and malignant urothelial renal tumor. This phenomenon was also observed in renal carcinoma cell lines and transformed cells. These data provide the first argument for the involvement of the ANT2 protein in glycolytic ATP uptake in cancer cell mitochondria and suggest a possible ANT2 antisense strategy for cancer therapy.